Malaysia has made it mandatory that GPS tracking systems installed in every express buses since 2008 so that the speed can be monitored and recorded based on real-time. Nonetheless, the effectiveness of the system is under question when Malaysia was startled by a series of bus accidents each killed close to 10 lives while several others were seriously injured. This study is undertaken to identify the critical flaw in the implementation of the GPS monitoring system and propose a way to improve the existing monitoring system. Result from the interview session on top management of three express bus companies has found that the real-time record-keeping, which is a corrective measure, have been carried out instead of real-time monitoring, a preventive measure. Therefore, the existing model of speed management needs to be remodeled to alert the bus driver and the passengers who really concern about their own safety. A device and its main features which exploit the real-time monitoring ability of GPS are proposed for effective and systematic implementation of this new model.
INTRODUCTION
Global Positioning System (GPS) is a navigation system that consists of one or more earth-based receivers that accept and analyse signals sent by at least 3 separate satellites from the 24 satellites orbiting the earth in order to determine the receiver geographic location. The geographical location data can be manipulated to derive useful information such as instantaneous speed, best route between two points, locating lost person or stolen subjects and movement tracking [15] .
GPS navigation systems are capable to display maps for identification of instantaneous location, route options and estimate time of arrival. Automated voice notification is an additional feature that guides the driver to arrive at destination without looking at the screen while driving. These features have been utilized by transportation companies for their fleet management system or fleet tracking system. Among the features that commonly available in fleet management system are the real-time location and speed which are updated every few seconds. The recorded instantaneous speed and location provides information about the path taken by each fleet on any geographical map such as Google Map.
The commercial vehicle enforcement agencies in Malaysia called Commercial Vehicle Licensing Board (LPKP), which currently replaced by the Land Public Transport Commission (SPAD), has utilized the GPS system to curb the road accidents involving express bus by mandatory enforcement of GPS tracking system in all express buses since 2008. The real-time monitoring feature of the GPS tracking system is expected to prevent fatal accidents from occurring. However, the effectiveness of the speed monitoring system was under questioned when Malaysian are startled by a series of express bus accidents, each killed many lives while several others were seriously injured. The list of the focal investigation is exhibited in st August 2013 at Jalan Genting Highland -Kuala Lumpur that killed the highest number of 37 victims when it jumped off a cliff.
These startling series of accidents has given us a motivation to investigate the critical flaw in the implementation of the GPS tracking system for express buses in Malaysia. This study is undertaken to gain some insight on the exploitation of real-time monitoring features available in GPS tracking system through the implementation practice of express bus operators involved in accidents. Based on the finding, a device to improve monitoring practice is proposed.
A. Accident Prevention Limitation
The programs initiated for accident prevention in Malaysia are aligned with the original and reviewed Heinrich Domino theory [13] which can be categories into three main factors, namely the human factor, environmental factor and management factor. Some examples of the accident prevention programs are as in the Table 2 .
Domino theory only capable of explaining the sequence of accident occurrences by taking into account the factors present in the driver being influenced by the working environment and management. These factors are important for corrective and preventive actions. The programs targeted for human factor are very focused on drivers' behavior and ability while the environmental factors programs focused on road conditioning and vehicle safety. Finally, the management and system related programs are highly dependent on the legal sanction such as penalties and summon. The effectiveness of each program can only be identified through the accident rate which usually takes place 2015 IEEE International Conference on Service Operations And Logistics, And Informatics (SOLI) after high profile accident, where the number of fatality is relatively high, occurred.
Basically, the probability of an accident occurrence depends on the number of vehicles on the road while the fatality and severity of the injury depends on the speed. The statistics from the Royal Malaysia Police (PDRM) shows that 85.7 per cent of fatal accidents that occur on the highway are due to the driver's attitude especially speeding. Therefore, an effective preventive measure, instead of corrective measure, should be sought to reduce the fatality rate of road accident.
Roadblock, portable photo radar and or fixed photo radar speed detector (AES) methods are insufficient to continuously monitor the vehicle speed along the route from the departure origin to the final destination. Even though it is considered as an accident prevention method but its capabilities are limited to vehicles passing through the AES or roadblock locations only. Furthermore, studies found that legal sanction, in some cases may promote opposite behavior [5] , [10] .
To overcome this spatial and time limitation, GPS tracking system was seen as the most effective solution for its real-time speed and location monitoring capabilities. However, this method was found ineffective when a series of huge fatal accidents involving express buses tragically remain occurring ever since it came into force in 2008. In the quest to understand this phenomenon, investigation should be focused on the basic question of whom and how does the monitoring operation carried out by the bus express operators together with the authorities.
Monitoring should fully exploit the real-time monitoring feature of the GPS tracking and navigation system and carried out by those who continuously travel together with the bus driver, affected by the bus safety and possesses the ability to influence the driver's speeding behavior. The described criteria above match the passengers' situation while travelling in an express bus.
B. Passengers' influence as an alternative solution
The listed accident prevention programs in Table 2 seem to assume that bus driving is carried out in isolation although in reality, every driver is sharing the road with other road users and passengers [14] . Studies had found evidences that explain how social traffic environment influences speeding behaviour [5] , [8] , [7] , [16] which suggest that the presence of others can potentially influence drivers' speeding behaviour. The social and traffic violation relationship is supported by the theory of planned behaviour (TPB) introduced by Azjen [1] through the subjective norm concept which considers the surrounding people expectation on one's behaviour. The TPB has been examined by researchers to understand how others surrounding people influence driving violation including dangerous overtaking and drunk driving [3] , [4] , [7] , [9] . Impression management theory [2] , [12] is another theory that explains how the presence of others can influence the speeding behaviour. This theory proposed that every person has a tendency to amaze other people by presenting some aspect of behaviour while hiding the negative side to avoid embarrassment (Schlenker & Pontari, 2000) . In the current situation of express bus where most deaths have been attributed to the speed limit violation, the driver does not need impression management because none of the passengers are aware about the bus speed at any time. Therefore, the bus driver do not feel embarrassed when violating the speed limit.
Both of the theories (TPB and Impression management) demonstrated the important of passengers and other road users in shaping the driver's behaviour. For this reason, it is clear that the bus passengers have the best ability to effectively monitor and influence the speed of buses along their travel.
In order to enable this speed monitoring by bus passengers, the real-time speed of the express bus should be displayed to all passengers for view at all time. This is seen as a solution for the time and spatial limitation of the existing countermeasure and could be the most effective prevention method in avoiding fatal accident.
II. METHODOLOGY
This study was designed primarily to gain a deep insight on the GPS tracking system implementation and operation in Malaysia in order to find the weaknesses and flaw related to the real-time monitoring activities. Unstructured interview was deployed as the methodology to collect information about the GPS tracking system operation and monitoring process in express bus companies which have experienced fatal accidents. Thus, three express bus companies which had experienced an accident were identified as a sample of this study. The three operation managers of the chosen bus operators were interviewed separately at different time and location so that they could not plan for similar answer among each other. Their identity beside job position as operation manager such as names, age and gender are not disclosed they are not significant and does not affect the information.
Although the interview is not structured, each respondents session are infused with the very fundamental and primary questions in the implementation of GPS tracking system and monitoring, namely, where is the GPS tracking system location?, How does the speed express bus monitored, who are assigned to monitor the speed and lastly, what to do when speed violation occurred?.
Each manager was given the opportunity to choose the venue for interview. Hence, the interview took place at locations selected by the managers, either in their office or at a restaurant where they feel comfortable so that the conversation took place without feeling pressured.
III. RESULT AND DISCUSSION
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Result of separate unstructured interview conversations with respondents from the three express bus operator companies has revealed the answer to the main questions as summarized in Table 3 . Clearly, two main cases based on GPS tracking system ownership are identified. In the first case, the two of express bus respondents (bus operator 1 and bus operator 3) said that the company does not own the system but rented from their vendor. In the second case, the GPS tracking system is owned by the express bus company where the system is located within the company premise.
The first case in which the company does not have its own GPS tracking system, the system is kept at the vendor premise. In this case, the vendor must submit a periodical report containing the speed record of each bus installed with GPS tracking module. The report should be sent to the bus operator company and also to SPAD as the authority body. Managers need to examine the records to determine speed violation and the identity of the driver who violated the speed limit. Then manager or supervisor needs to conduct counseling session or issue warning letter so that he will be more careful in the future.
Based on the case above, it is clear that the real-time features of GPS system are not fully exploited. Bus speed is only known by the management company and the authorities after the buses reach their destination. In case of fatal accidents, buses do not reach the destination, while the periodical report submitted to the company and the authorities is considered useless. Since the accident has already occurred, any action following the incident such as suspension of license or any penalty is considered corrective measure instead of preventive. This practice should not be considered as monitoring but instead a record-keeping practice.
In the second case where the company owns the GPS tracking system, a special room is allocated for the system for monitoring work. An officer is assigned to monitor the system assisted by managers and supervisors. The designated officer should print and prepare a report for submission to the SPAD on regular basis. In addition, managers, and supervisors will also receive a text message when speed violation occurs via cell phone stating the time, location, speed and bus driver information. Once they receive this message, the supervisor is obliged to immediately contact the bus driver via cell phone to tell the driver that he is violating the speed limit.
The above speed monitoring operation appears similar as the first case in which reports only arrived in the hands of the SPAD after the accident occurred. The appointed officer assigned to monitor the moving bus as well as the managers who received the messages does not possess the immediate interest and are helpless because answering phone call while driving is a traffic offense and may cause an accident. Similar to the first case, this practice should not be considered as monitoring but instead a record-keeping practice because nobody are monitoring the speed and nothing could be done to immediately change the speed of the bus. This situation is explained in Figure 1 .
IV. RECOMMENDATION
In both cases, there are three parties involved in the speed monitoring by GPS tracking system; the company operating the bus (by officers appointed or reports submitted by the vendors), the authorities, SPAD (via periodical report) and driver (via a speedometer or phone call) as depicted in Figure  1 . Clearly, the passengers who are the most concern about the speed and safety of the bus, were not involved and not given the right to view the express bus real-time speed.
Based on the TPB [1] , impression management theory [2] , [11] , and other studies [5] , [8] , [7] , [16] , supporting the influence of other people presence on driver's speeding behavior, it is proposed that the existing express bus speed record-keeping model to be remodeled to involve the passengers in order to fully exploits the capabilities of GPS real-time speed monitoring feature. Monitoring by passengers may be made possible if a real-time speed display such as android GPS device is hung at location visible to all passengers. In addition, it is also suggested that a voice reminder emitted from the device whenever speed violation occurred repeatedly in suitable interval until the bus comply the speed limit. This proposal is explained by Figure 2 .
This feature is a better replacement for telephone call which is a traffic offense. However, before the voice is emitted, the short music sound at reasonable loud should be released to avoid driving distraction and surprised. If the reminding voices repeatedly not complied, the supervisors and managers must be notified by phone notification message. Managers and supervisors should advice, warn or take disciplinary action after the drivers arrival.
Based on its function to monitor and provide advice in relation to the speed, the device can be called as a "speed supervisor". A summary of the "speed supervisor" features discussed are shown in Table 4 .
V. SUMMARY
The current model of GPS speed monitoring implementation has a critical flaw where the bus speed information only known to the three parties (company, SPAD and driver) after the buses reached destinations, or perhaps an accident has occurred without being prevented by any means. This situation does not qualify as a preventive measure because it resemble a record-keeping practice instead of monitoring practice and needs to be remodeled to involve passengers who are at risk along the bus travel. A display device called "speed supervisor", having the characteristics of monitoring practice is proposed for installation in every bus that runs on the road. 
